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Abstract 


PROBLEM TO BE SOLVED: To provide a semiconductor element having excellent charge storage unit of 
a boundary between a lower electrode and a ferroelectric layer 

SOLUTION: The semiconductor element comprises a charge storage unit 27 having a lower electrode 17. 
a ferroelectric layer 24 and an upper electrode 26 on a substrate 1 1 containing Si element, wherein the 
lower electrode is formed by providing at least a Pt-Ti allow layer, a R-Ta alloy layer or a Pt-Zr alloy layer 
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Ta5mii5::i'^=5r< 1 1 P t -T i -^^Ji, P t -Ta-^ 
{4 vyl^3 '!7 A, ^- 1, 111 Xt<&^m^m 

d:m&-r&xmb . ( b ) ^fe^t#H^-cc^«iJ!Stc j: 
i^ts:mizx'om^-rizbi:¥mt-r&¥f^tiim'F 

iz-^fzK). 

m.nmmmi.. ( a ) Tm.iz-i-:!^yttzii>^)\^-:j~'y 
j^i}-e>^j:hmi±^mim&-n>xmb. (b)^i 

( c ) mu^^^-<^-ybMf^-r^mmi^mm^^ 
nmt^m^x-<7)m!Mizj:<oe±j^'^miz$it 
hxmt. id) &^l^■t^m<mm^m^rz^izM 
i?mitiix, m^i±mcomi&^^-<:^-yx' 
mhtix^^^j:^^^^i±mmimmiz^t?>xnb . 
( e ) mi&±^<^-y<^mi5Xi/mM^mm{mM 

^mii&^zti^^x , 

mimnmmiPb (zr,.. ti, ) 03 Pb 

T i O3 m. S r T i O3 Mttzii ( B a,., S ) 

mm.-f:m^zi5\.^x , 

Tiftt LX, vU^yS^i, -eiO-SI5±tcg»t^>*i7^>: 
-■K'J 'J 3 y r 7 , ^^Oi^V^yry y<rMW<z 

frie^lMfr/itLT. Pb (Zr,., Ti, ) O3 

PbTiOj m. SrTiOs mt.tz\t (Bai-y 
Sr, ) Ti03 Ji$rffl^^l.C:i:$r!^i:■r^.^«t^ 

\ mm. 6 ] mm 5 tciet2<^^«cs? <oiat:^^ 
fife I v^^me^k??5ii$:Kitf-^'> (t i o. ) , 


( H f o, ) I. b -rs^^c 

[000 1] 
[0002] 

SSastiSmti? S ^ ^ ^ teSlK ^i6(t 5Sf 
^'^■mLX\^h. ^(r>ti)t>. ^Wm-^j:Vt^bLX^§k 

mmmm/ifX'hh^^yWii^ivo ymi ( p z t > 

bt^^^yW'^'J'^M.xhuy^^j^ (BST) 

BS:m«>-cv^s. ^sii'Mmminjiif.mx'^\j-<i^-!f^ 
mkim^Li^'^smnmzii\'thTW!imb lxm. 
^mm'c.im^Mzn L-ft^wc^^e^^A^ffl 

y'Jx9(r)V-xttz\iYV^ ym&b^m.wmLti 
S i fc P t fcAiRJELT P t b^^n'^m?m^ 

w.mb<r)^miz^-mimm mms 1 02 > srjgBit 
b(rif^i,z\t. ^<vTmb LXT i mt^m^-^^tix^^h, 

[0003] 

mbixmmLmb^x.i^tif:Tim(om^iy. 

(Jpn. J. Appl. Phys. Vol. 
33. 1994. pp. 5207 — 52 1 0) ICt^^N 

[0004 ] &^mbrt<V S i l§bcr>mi.Z^:!^ym^Wi 
m^m^, i oTT i S i bti^^^lXT 

i S i*«J^«$fLl>. 

[0005] 3g{C. d^U S i 4'C7)S i Aifi^/lt^-Clfe 

Sc^ixs^ci^, e^^t^^tcpts 

«(CP t S i , S^ii<7)^ffic7)S i A^SS 

3R(0j ) tRJCLT£/'J3yKfb(Si02 ) K^rJg 

(WT. ^mmmb\^o. ) 'pizmm^m 
m^itim^, mmmx 0 i,mm$<^/hs>'^s i o 

s i 02 miz'^i}mm^tix^ni^^^^i-?>rz>^. 

Wmi^mMb^j:^. 

[0006] e^mb^mmmbcri^mizs i 

[0007] tt:. B^Mb^'J S i Mbc^miz-f-i'y 

^(m^btxii., m^^m%'i>xi}mmi: 
'ffm. &^m(^m$i}m\'^bz(n&±m'pizmmtim 
WLLx^(OTm<oTimb^LT io^ mim^-f 
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■fizT i o, mzmm^tLhtz!^, ^^i^m'Fm.i'^ 
(0 0 08] z<r)Xo^^m&i:mii-hrzi6, mitila 

iRI I (Ext e nde d Abstracts of 
the 1993 International C 
onferenceon Solid State 
Devices and Materials, 199 
3. pp. 87 1-87 3) t-^^StfCV^I.iatC, 
( P t ) mt:i^2 0 0 n mm&eom\^W9-b L. ^ 

<7)e^ii<7)T®tcT im^Bi-rx s i <^msii9^±tfz 

CiS^Uv: 0 IX . '-K'J S i fp<7)S i A>*P t Ji<^ffi* 

tlcoMJ^^IKI-ixJf-S-ixJt'ftnxhSii^rO, * 
PtitJ*'ii,&til$fx^aiS<^I^SS:Sft-C, 3Smm 

C0009] 

mm?:mm-^fzi^(n^m ^zx\ ^immzj:ti 

i^>JziyjtMi'^tiTm±l.z. TS5m. ^I^mf* 
(*S^i:J5V^T, Ta5€ffi*:iJ'-=5:< t P t -T i 

m, pt-zr'^itmtfziiPt-Ta-^^mx'm&L 

[00 10]*^.:, mi^mzxtm, isi^bh<^^ 
ti^m^im^-thi'Z'^fz'o, T^^<r>m&ii, 
iz^9v, 9y^j\^trziii^j\^o~'y^i)^^^^s^i-& 

xcr)mmMi,zx 0 IS 1 ^mm i Q^j^-^^mizsn hx 
&±jk^±m±iz^mmi^m2:m&-thxnb it 

[ 0 0 11] ^^'c, f^3^m^zxtni, m^wm^<^fB 

[0 0 12] ia) T^iZ^^yttzli=J)\^O^^J* 

(b) z<omi±^m±.iz&±mim^ifzik. 6±m 

[0 0 13] (c ) a^yN-;?->i:*t|fi]-ri.^l^SJi 

. tmitv^m%x'<^»jmizj: o 
[0014] ( d ) &^7h■t^m<nm^i}^^^fMm^z 
miz^tixm, 

[0015] ( e ) B±/^^'-y<omm}sxt/±^mt 

[0 0 16] ^r^. f^AmiZXtm. f^2t3Xt/fH3 


^<7>-^±.lzmihtitz:tiO>-Ooyryf<b. Z 
er)7ttV'yO::iyr7^<^S^mizWiifhtifz I Vft^^g 

mmti'ttsmt^im\'\ ^m^mtix. Pb 

(Zri-, Ti, ) O3 if, PbTiOs iS. SrTi 
O3 Mttzli (Bai-y Sry ) TiOa l$-fflV^S; 

[0017] z<7>m 1 jtrnzxtiif, Tg5mfli5ii'-^< 
ti>&±-^^y (Pt-Ti ) -^m. &±-^y:S' 
(Pt-Ta) -^mttzii&^-i^jua-^j, (P 
t-Zr) ■^JBS:fflv^•Cffifi^L•CV^|,. lUT, S^- 
^^'y (Pt-Ti ) ^^-■^y^il^ (Pt- 
Ta) ^S*?t{ie^-x;L'3-'^A (Pt-Zr) 
•^JBI-e^^-^atv^d. Z(r>i:d^j:, 3^-^ 

[0018]*^, m2^HBtCctn{f . ml^mcr)^^ 

\iV)vzi=.^h,t-^tj:7^^\±^mim^'L-rz^. 
mimm-i>. ^mitnm^x-iTimmizxo^i^m 
miiQ^-^^m (&±-^9y (Pt-Ti) 

a^-:J'>-:?yKPt-Ta) ^±iiXX/&±-'J)Va 
-^2^ (Pt-Zr) '^cr>^t^hm\itltzl'^<^ 

m) ^^Lh. z<r>i.o^£}im\izi.y). s^#fflSv* 
x-mmmtmhixh m\z\m<,z ^^ik^mim^^ 

^*^'EtJrr hbt<r>j^')rmtt£h<r>x\ e ±ik^^m 

[ 0 0 1 9 ] ^^c. ^mitnm^X'(7ymkmzi:nxf^ 
1 ^m<^±^j€mi> Q±m(^-mzmL^ ti^^j^-^ 
^mim&ti><r)X\ &^m<7)^mi,m<x'^i. 
[ 0 0 2 0 ] t/c, t^sm^z^tm. »Mitmzx o 

SiaSLtv^SSSl^SJiSr^SK-ft^ltcgg^l.. ico 
^l^SJitLT, mUif-9y (Ti) ^rctix/Pn 
-•^A ( Z r ) <O^S$-fflV%|,^-&t'*tllf , T i Ox 

w,mmmiiXif^^''^^-y±.^z^^^M (Pb 

(Zri-, Ti, ) O3 1. S rTi O3 /i, PbTi 
O3 mttz\t (Ba,.,Sr, ) Ti03 JS) i'^WL't 

itm b %^«sii<^i5Jso^s«jt*^ia txa*). 
^nx. mmmizm:hmm^± tx^yy^ 

[002 1 ] ^A^mzltiM. Ttfi<:tt, 

3 ys« . ^<^^i}zWL\i hfitz^ yr 
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LT. Pb (Zr,., Ti. ) O3 if. PbTiOj 
SrTiOj mMUBa^.:, S r, ) T i O3 

coo 22] 

^mmisxi/m2-~m4^m<7)$m-jjmc':>\'^x. dr 

^^<7)B^. :k^^&U^m.m9^i:WP&^iZyjkLXhi 

(00 23] 1. f^im^^m'f-mi^ 
i-i.mimmm 

mm, ^m^<^m i mmmmmmhfiih 
<7)^fimmx'hh. 

[00 24] DRAMti, hy yi^ ^j/t im"-^ 

5>v''x^'a{i^B&L-cj)S. -eLT, z<r)m^mx'i,i 

Ttfil li:m?tSaa52 7t®SJ^yi2 8^tCj:o-C 
D R A M<^)-^*it8fi£$ilT (-^-l) . 
coo 2 5] Ttfil Hi, i^V:iy is i) milOt 

-^xm^^tix^^h. zzx'it, --Kusir^^^i 

COO 2 6] Z<r>mim^mX'li, S iSSl 0^:LT 

im^^l. Z(r>m^lOizli, :^hU-i^y-mil[M 
1 2ilSHfX$>?>. Z<7)ij:fSLmi2^:^i-imLl o± 

z<7)^usi^ie(r>mm<.zm-i-^ti^i^o:iysi 

mi 4bl,ZX':>Xm&^tlX^^^, tfZ. XM^-x 

y - H ffi:iS[;i 1 2 --K 'J s i a 1 6 >: u^mwtss!? 

ixX^^h. 

coo 27] tfz, ^imn^mx-ii, -i^';s 

3 5 ±{;Tg?^ 1 7 , mn^m 2 A Hi. 

lf±.m^2 6^^iX^hMmLXWL','fXhh. C 
ZX'\t, TgS^fiil7{i. S-fk^^'y (TiN)®18 
i:Pt -Ti^Jg2 0i:aifc (Pt ) Ji2 2i:<^)3JB 
filiH=J:o-ctf!«U-C?)S. IliHSSfifltcfcv^-CTiN 

1 1 8 mmhm^\t. mm^x'hhy^'^<n± 
E ((5iJ-e.{f p t ) A<,-KU s i 1 6(ca:tirrs<^5?P$i] 

thfz^X'hh (EKt & nde d Abstract 
s of the 1994 Internation 


al Conference on Solid St 
ate Devices and Material 
s, Yokohama. 1994, pp. 721~72 

[00 28] ^Tt. ^^wmmf^tLx, i-^ysi 

i/VUayUiS (PZT) . ^^ySti^/\^^ym&yy:^ 
y (PLZT) ttzii'f-^yms (PTO) 

imt:immcomi:m^^?>. zzx-a. itmrnt^^ 

Lf, (pt) fsi, mimmmx'ii. t 

Lxmmmm2 7bm-i,. 
(00291 Mc. m 1 m&mx'ii, ^Mwms2 7 ^ 
^tf'ifj sim=^va ymm 1 5io^ffl^$:Bia 
^Myi2 8-c-a-^fv^s. z<r)mjss&m2 8<r>^m 
s iOj t-rs. 

[0030] 1-2. ^2|I5SW 
^/C. Pt-Ti^«2O<^fti50tCPt-Ta-&^ 

ssfflv^s. •eoflSi^fflfijcJi^insifi^i (mi) tmm 

[003 1 ] 1-3. ^3|IMM 
ttz, Pt-Ti^Ji2O^f^*)0tPt-Zr-&ife 
JiSrfflui,. -ecOflfeiOfiJfigJi^llUSfi^ilirlil^^iD-CP 

[003 2] 2. m2^B^<r)wm:m 

2-1. ^iHMfiRli^Sit:^ 

, 3^ 2 ^mm 1 iiafi?«<^)4^(*#^ ?rigjt-ri.:^ 

fco#02~3$:#BSLW^1-5, pS5, m2<7) (A) 
~ (C) l5<J:tf03iO (A) -(C) {i, miHSfifi^c^ 

[003 3] ^-r, pssimss im. mr, mLt 

^^^0.) 1 0{c;^M.'-i'V-Kl£tjciil 2$:}gB£-r 
I. 

[0034] mz, z<r)mi 1 o±tcx'j 3 ygi-ft ( s 
iOj ) Mi4i:mAitim, ii^siOj miAiza 

y^9V:t>-ivimWi-fh m^^^) , z<r>t%. a 
y^'^h^^-^WSrXhU-vV-HteSicSl 2lzm-h 
iat:SiiS-ii-S<^*^'^v\ mz^ z<Day^9h^^- 

Mz^'j s i ^:^i3i^■c-^•J s i ft 1 6 im&-fh m 

2<D (A) ) . fS5, .-K'J S itt5r^-rSi^'J3>K-fUi 
1 4 $• , C ZX'ii^'J S i ft # >- U 3 yK-fta 1 5 fcS^ 
th. ttc, .-K'JSiW^j/'jayKfUil 5tS«l 
OtS-imLtTtiill liSrfS. 
(0035] iXC. ;K'JS if+^S iO: ®15±CCR 
i5ttxy^7:?i£Srfflv^-CS^k^^y (TiN) Jil82r 

v^^c**. f-^':/<otj$S^b (RTN) &S:fflv%-cS^kf- 
:?yli8$rmLt:i,Mv\ 

(003 6 ] iJCt. ;^>'^•••/^"Jy^^S$:fflV^■CTi 
18±tC^l^SJil 9$-}gfi£tS (02«O (B) ) . 
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i^. z<r>^immmx'ii. mi±^mi 9tz^^y (t 

9 rm-r LX:^J^-/^')>ym<^h^l.zm 
t, TiJil9iO«)S^<!N±Ma (2 5*C) t-th, 

zzx'<.i, Tim\9<rim.im ooAss^-r 
ii\ihntLy.^mx'hr>. KWiso-iooAoea 

[00 37] act:, TiJll 9±.l.zmt\fm§Tiii:m^^ 
X&± ( P t ) jf 2 2 Srm-f -5. (02«^ (C) ) . 

i^, :L<r)y^\%mmx'\i&±m22(r>^W-i:th500k 
[ 0 0 3 8 ] tm{ts$^mx'<n»dmi:^r>xT 

ill 9Sr 3^^^/12 01:35;?. (S3«0 

(A) ) . ^<r)|IStWlT'!i, Pt-Ti-^SSrJg 

[0039] ^m%i3^ : ( N2 ) :^':^tfdiT/U 
zfy {Ar) A'x 

?mm^ : 6 0 0-8 0 o-c 

S!iSB#S : 1 0-3 0^^ 
a5*<fflSK:l5t$ *i-C T i /Hi P t - T i 2 0 {C^ 
[ 0 0 4 0 ] iKtC . 2 2±tC^^^(*ji 2 4 

e£f i^. c:<?)^l^m»«2 4<o*r^$:fi?i|itfPb 

(Zr,.. Ti, ) O3 . PbTiOa . SrTiOj 

mmt^m(r)nm^zieM^tix\<^i,xt5Xt<y{im.iti 

mi-, tfz. ^I^^H=®2 4$:m-r*^tCJi6 0 0~ 
7 0 O-CSigiOJaafciajSASitj^tc^S. 
[004 1 ] ^«a«rfflV^TC<0S^«cii2 4 
±tC±25^ffi2 6$:JgBg^l. (I13<^)(B) ) . 1^5. d 

[ 0 0 4 2 ] »:ic. ffS»S=5:3J{Rx-y ^yi^a«rfflo 
-Ce^ii26, 5SfSm«:J124, 6^122, Pt-T 
i«2 0ioJ:CfT i Nil 8<7)— ^SrX yf-y^fcm 
i^^m2?2 7 5:J^BK^|.. -e^OfS, ®te»a52 7S:S 
3 J: 0 ICtKU S i S i O2 11 5<7)a®{3liaieMi 
12 8rJgB£-ri) ((23i0 (C) ) . C<7)ia=5:lSSr 

[0043]I210<0(A) aXl/ ( B ) {i, S i ^ 
±tcT i NlfcitfT i ISrJ^figL, Z<r)T i l±tca 
^1 ()SJ1:*^5 0 0A) imAlfc^^iZ-0\^X&± 

i§cr)mw&^iw.'FfS:hsmmzx omMUzmx'$> 

h. 0*. fitftfiCtiffiSI (nm) SrKO, 
^Sffl^ (nm) $:K-5-caL-CoS. (A) 
(i, r--yi'=S:L<oe^Ji£OaffiS$?:^i^L. (B){i 


[OO44]01O<7)(A) t>J:l^ (B) <^jffl^mj: 

;K7 0 0r, M3RXf;^) $-ffo;ti^, ^ffiffl$(i3 
0^40nmt^5. (SJ, 01 0 ( B ) 

[0045]S10<^ (C)«, *li^BB<^J:o(CTi 
Nli:Ptlfc«0|g{ce^5^-^^ (Pt-Ti^, P 
t-Ta-^^*;t:{iPt-Zr-^^) l^riftft. 7-- 

;K 7 0 o-c, mm^x ) Lfz^-koi^mk^i^tm 
X'hh. 

[OO46]01OiO(C) *»<5>ta»T#I.J:3{C. 
*%BB<7)^BBffl$J±*«;5nmi:^'). fif3|£Ccit'<.P tJi 
O^Bffffl§«, l/6~l/8{;=5:*. ®t^a52 7 

3 istii, 6 0 0-7 0 o*c^^^l^s!^iaJK*^^^^ 

^^z^j:h(r>X\ ±aL^«ffia§03!l^«J:»)*li% 
T--;UcJ:|,Ptlc^affi<^[!flfl 
Sr/h$<t'^S. ts!-5-C, Ptl2 2±{c!l^ftl2 
Am^Lt:^, PtJi2 2i:3SI3Sm«cl2 4fc<^ 
ffi<^)S^*««iabT ^ < ^ 5 C: i: ifmX'^ h . 

[ 0 0 4 7 ] ^ ^fK-ft#ffl^-Ccor--;w*!iS ( 6 
00-800*0 S:ffdC^ti»3Til*«Ptli:te 
ScSiC tX P t -T i ^^1 2 0 b (ll^tc, 

Til<7)7C^A<a^l2 2'\ttetSrt5«0-C. iOJIScOP 
tlc^KSiOtiK^I.. 

[0048] tfz. TlfP^CPt-Ti-&^12 0$r 
iS«tTS>S/.:i'5, Tifil \ i)^h<r>S i7c3gc^Ptl2 2 
^«7)ffi:tiJSr|5Sih-C'#l). Cico/ca^, P tl2 2c^)SJ??: 
m<X'^h, «oT, Ptl2 2^?i<t'tS^. SiA 
(7)3Xhy'>i^5-0|.Ci:A>'t:-#S. tfz. PtS22 

mmcx'thtzifi. amzi.^mm,wm(r)m^m, 

12 2i:T 1 Nil 8i:«=:T i litnTm<r>Tim 
1 9^fflV%Tfi£M-ri.^ci^. fiSMrn-tXfciV^x-yf- 

[0049] 2-2. IS2|IMCTc7)i8jt:^rS 

[00 50] |g2IIM^t'Ji. TiN118±lCTil 

mz^^mmti>, 

[005 1 ] ti'. Tta±tCTi Nil 85r}gB!t-ri>. 
C:«7)Ti Nil 8±{CTal5rJg^-ri). Tal5: 
fflV^fc%^, Ki?$:*<)l OOAgSt-rS. -f*^. T 
al±lCP tl2 2 S-H 1 |IMfi?ili:PI«^l«K^fr"C'}g 

[005 2] (XiZ. t^immmt^ti^i 600-^8 
OO-C) -CffKflSl^fflSv-C'coajiSfta^ffoTTalSr, 
Pt-Ta-^ltC^;c.l>. i«0;ty). TalJrlSl^ 
JS0f<OT 11 IS] tKifk: b/cJ^-S-. ^ 1 mmX'ii^ 
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iiJOKJf$:TiJi$:fflv^^t#J:0 2/3. t^j:hhl 
/I. 5(:ai*l.. 

mx'f>?>. z<r>mmzm^^t:^ii. mw±izs i o, 

fflS\4'T«a ( 700*0 5rff3. Z<7)m\t:XMk^ 

immzx^mMi-i>. 0+, si!ii{c2<9 

[00 54101 l*»^>S»-C-#l)J:5tC, 3 2Sftjg 
Of^mzPti}im., 4 2JSf+jg(3Pt2 TaA«ail 

CO 0 5 5] t*'L, d^X^HIJfffflllTJi, TaTcS 
1^l^^€:*ilffllLTTa7C9g$r-t-*^V^P t -Ta^ifelC 

[00 5 6] 2-3. m3mt&M(r)Wtijm 

mz. m2m^3miimmkifmiz':>tm^-ri>. 

[00 57]f^3mnmXii. Pt®2 2i:TiNJil 
8tcr>mzT i!§<r>it!b<OI>Z, '>')ia-^l. (Zr) M 

[0 0 58] t-r. Tiftl l±{CTiNSl8*:J^«-r 
I. Z(r>T i Nil 1 SUZZ riiSrJ^^-f I), i^, Z r 
/fiO^I?*: 1 0 0 ASSi: -f 4 . 

[ 0 0 5 9 ] <?:tc , ^fi^^l:l?ffl^■c•<os^j«iSS•^f 'i: a . 

^. »Jftavajgt±, ^lllJS8?i|i:(Bll:jSS (6 00-8 

oo'c) tt^, z<7)Xd^^mmi>zii^zrmiiPt 

uZr, -^^ii*im§il'i>. ZCOfzify. ZriirKtC 
UiBJ L^cT i ;i t [5l tm^iz Lt: t , T i trJt^T Z r 
<^teH4*^'Sv »<0-C' P t /iCEIiLTff < J^^iJ^^-t 
h. Z<r>tz>^, Pt^c;)Kii$:Til$rfflv>7tB$J:0jf 

<T'#-&. S3iis£0ii-c{i. ptm<7)mmi^i^nm 

J:0 1/1 . 6lcai3ftl.. 

[0060] 2 - 4 . m4^t&m<r)m^ijm 

ttz. ^2^Bfllgl, |g2fcJ:tfl^3ll))£(5iI<^SBt:^ft 
•C'«i, Ptl22tT i Niil8i:c7)ia(cTi®, Ta 

Tiii. T amttzliZ rm<7)ith'0iZ. ^^.^^v^mi 
m^^XTi NBl 8±lcatfa^iS-^® (Pt-Ti 
m. Pt-Tali^c{±Pt-Zr/i) $rJg«-f4. C 
<7)^. ;(.^<y9mM<09-yyhi:tXPttT i<7) 
^^^-y -/ hS-fflv^S. fSj, Tai:fflV^|,l§^, Pt 
tTacO^^r^-y-x Zr^rfflV^SiS^. P 

[006i]si4^mi±, mi^msm&ffiioxo 


(00621 3. IS3%BH<^)|?ji:^ 

mA^mix. m3mncomki}miz':>^m^n 
t?>. z(^m3m<^mimoumz^ib. miz 
mmc^mmm(om'ikiz'o^mmLxt5<, m4ii. 
^3m(o^^ii:m^mmimfini•?>fzib<7)mlmx^> 

(00631 C<^)||Stfi^<^^(*5il^-C'Ji. Ttft 1 1 « 

mzmm ttzm i i mm(^w^tmmx'i> i . 

(0064 1 *7t, ^i^'JSif+giSiOj Jil5±CcT 

s^mkiiimnzmmhmimmmtmmx'tih. z 

<r>mSmX'lt. T i Nil 1 8iS j:l/e^^-&^J12 0^ 

mmmti^v^yM^miAizhtz'iXztitiC/im^iz 

(00651 HtC, 3 2±{;±Si5mffi3 4 S: 

igftt:*^. C:0±li5mfli3 4±tC|g2iiS*eM^3 6 

^^{fcj>s. ^mmm3 2iiXx/±Bmm34 
(006 61 <j:t. m5^m8i^mLxm3m^ 

(006 71 05«O (A) ~ (C ) , m6<n (A) ~ 
(B) . m7<7) (A) - (C) , 08O (A) - (B) 

a, ^3^m<omim<r>simMz:mBM-ifzihmm 
mx^hi. 

(0 0681 SiW^10±iZXhU-=/y-mnSm 
12$rmL, i<7)S«l 0±(c.-K'JS i 
e^bi 1 5 l> (I35<0 ( A) ) . ;K'JS 
i^UayM-imi 5±tCT i Nil 1 8^m^ti (115 
<7) ( B ) ) . c ^ T'OIgJii^L^lrlg l ^m<^X. 

ntmrnx-hh. z<7^fzib, i¥*ffl^iKH^r«Bg-ri,, c 

i^HSfem-ti^ T i NJi 1 85:ttS»3i{i^rj£5rfflv^T 
X y^y^^*:t, Ti NVN'^'-y 18a5r}g^-fl.. 
[006 91 mz, T i N^N-^'-yl 8a$r#tf'-KUS 
if+S=i^'J3>K{t® 1 5±tCT i NJ-<9-yi:moX 

oiztxTimi9im&-ti> (meco (a) ) . i^i, 

CCT'JiTi/il 90K/?$:*!j1 OOAkfl.. 

[OOlOimz, £^i.{^^«ft5rfflv^-CT iJil 9± 
tce^J12 2$-Jg^f I) (06eO (B) ) . i^. ClCl-C 
{iS^®2 2«0Klf5:^5 0 0Ai:^l.. 

[007 1 1 X y^y^CCiOa^ii2 2«:X-y 
^yyLX6±J-<^-y2 2aiim&'fhm7<^ 

(A) ) . i^. Z<r>t^<r>B±J§^^^-y2 2a{iTi 
^/i^-y 1 8 a<^t^i{5(3riiia^J^tC-r«.<0**^ 

(00721 iXlC. 07<7) ( A ) <^«l3t«cSriaT<0^<^ 

(00731 <Prt5?Hm;<fx : ( N: ) /j:x.tt:ii 


(7) 
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TiVzf-y (Ar) /fx 
fmmiSJS, :6 00-800X: 

fmm^^ : 1 o-3o^)-fij 
>i<^ J: ^ ^swaatc J: 0 T i S 1 9 i: a^^'N'^-y 2 2 
a tlifflSfiicLT P t -T i ^^JS 2 0 Srm-r* 
(I27«0 (B) ) . ifioaftSaatcJrOT iJBl 9±Jce 
^A-^'-y2 2 a*<aJ8UTV^I.g?t»-<0T i « 1 9{S. 
Pt-Ti^^®2 0{zS:i5S*<, a^>'N*:?-y2 2a 
tcJtLTV^/cia^hcOT i m 1 9{i-?-<0^ i ^i: tX 
m^th. ZcOt^. a#L^Ti®$rl9ac04?-^X' 

C 0 0 7 4 ] <XIC. i?^l?H^4't-07 <7) ( B ) <0«ji 
[0075] m&mi^ : 5 0 0-6 0 Q'C 

mm^^: 5~3 0^ia 

g5:«-<7)Tijil 9a{i. T i O, 13 0{C?Ei?5 (07 
^7) (C) ) . 

[00 761 e^>'N':J'->2 2aS-^tfTi O, 

/i3 0±lcSm^*13 2$'JgBg-r?. (I28C0 

I, 

[ 0 0 7 7 ] aclC, CT;t}^^S£$•fflV^TSIS^*ii3 

t mm<^±^m^ 34$-a^Jit-rs. 

[00 78] (Xlw. a^®3 4±lC|^2®ra*^13 6 
«-}t^fi!cti. (08<O (B) ) . IJSUwISSrlg-C;^ 

[0079] z<r>Mmmx'it. si^m® 3 2 SrJgfiS-r 

■SfitcTgSmSl 7 (a^>'\-^->'2 2a/Pt-Ti 
■^^Ji2 0/T i NyN':?-^ 1 8a) iJ&^th<nX\ 
m 1 J%B3^ 1 HSfe^JiOJ: 0 ^^iM«s:®io<}:l^P t ScO 

'J 3 yiS-fb/l 1 4 i:^l^^«£/l 32t <7)SicT i O, 

;i3o*>m$n-ct^-6o-c\ ^^*;i3 2tcfLt-r 

ill). 

[0080] ±MLtcm3^B^<r>mSi&mX'ii. T i Nl 

hOtCv'VL-ny (Z r) ^$rfflV^Tt^V\ ZrMim 
||lJira^M^3 0{±ZrO. /it^l.. 
[ 0 0 8 1 ] 4 . IS4%a«WS{jt:fir& 


[ 0 0 8 2 1 Ei9{i. z(r)miAmm^m^<r)tfimi: 
[00831 z<7>miiimx\i. « 1 j%Bflii 1 mikmm 

m 1 4 <ofti5 0 iz I v^Kjt:?!!iJS 5 2 imtf::tz 
^izhi. ^^mm&liS 1 %BBcO||iSg»|<r)fi!figi: 111 

c 0 0 8 4 1 ^ z<r>miiMTii. i vm^mimm 
5 2(otimb Lxmit^^y (T i o, > . ^^i^ivzi 

-^AiZrO, ) ^^{iR-fb'N7-'>A (Hf O, ) 

-fki^/pn-'^A (z ro, ) mtfciimt^-^y-^yj^ 
[00851 mz. m 9 immtx . f^^^mcrmm 

1008 6] Zcrm^mX'li. S i 1 0 CCX hV- 
vV-H&Syil 2 5rJgfi!tUc^, C:<^SiS«10± 

[0087] mz. miit&im^^xT im^r i o, 

S5 2^3£;t.*. -ecof^. TiO,;i5 2{C3y:?^'h 

[0088] 3y:?^h:^-;HC.irySiS:iiai 
^■C3^^<OJ^aftS:^T-5•c.■t^l; s i ttl 6m&tl, 

[0089] a:isia^«^Ta5«ffi 1 7 . ssgi^ftJi 2 
4. ±^^^2 6i5j:r/mf^mm2 8^m&ijmiim 
im^immmtmrn'Sbh. Ur>x. zzx-imm 

t LTS i Oa ScOftisOtCT i O, Ji5:fflv\ Z<7)T 

i o, m<r)±.mtz^m^m2 4 m&t^cr)X\ 
nm'¥^zm.i-h^y-y::^ii&mx'^i. ^mmm 

[00901 m2, ^3tiXX/m4^miz}5\.^ 

X . T&^mzmm L fz^ 1 ^m/i A^'a^/i is i t i 

[009 1 1 

[IfeBflcO^SSl ±^Lfzmm-t^{>mt>i3'^^ioiZ, ^ 
t-Ti-^^l, Pt-Ta-^l^fdiPt-Zr-^ 

^i-c-tafigtrj)?.. z<^tzi^, ^^mi-^ti^izBi 
9mit&Lxh-^mii^^-<>j7mtLxm<<^x\ Tits 

i 7i^i)<&±mizi&^LX<heoim±X'^h. z 
[ 0 0 9 2 1 i/S. IS2^H3tCJ:fl{f . .^iSlttt^^i! 


(8) 
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&t h tz^<m3m^^hhX t , -^l^ifTWi S i 

m<x'th^. ms><7>^y^hr^yi:mhzti}<x't, 

[009 3] ^3l|B3JcJ:titf, ^(*5S^Sri!! 

^t^mcnmijipm^^ixx , m^^t^miz^-th^y 

•y^i&mX'th. 

[0 0 9 4] ifz, m4mizXiH£. ^m=Fim 
lit I. b # . Tm^zWf^titzS i acO^HS: I VK^ 

mmh(r>x\ mtmi'^-itzmz. :&iSK^i:%i^» 

^Wmcr)mi]ifWia^ixX . ^^■^^m<.z^-fh9v 

en 2] (A) - (C) {±. |g2ilB^lllSfemii3t 
-HWiiW&Fi-thi-zMZf^-th JMmX'h h , 
[03] (A)-'(C)(i, 02c7)XSC^<, KjS:^ 


[04 ] SS3%Bfl<^3l**^«it&ittBH-rsyiS^O 

[05] (A) - (C) (i, ||3%HB<Oiti3l«^i^«0S! 

[06] (A) ~ (B) «, 05cOIg(C«<, Sfji^r 

[071 (A)~(C){i. 06<OIg{Cg<.lSit:& 
SiSrUiHBI-Sfei^fcft-f 5Ig0T*S . 
[08] (A)~(B)li. 07<^XSK«<. let* 

m^mthti^iizmhiLWx^hi . 

im9] m4m<o¥^mm^^mmm^-i-ifzi!b</) 

Bfffi0t'&S. 

[010] (A)-(C)JS. T~-;W!fta«OWil{wi 

[01 1] Pt-Ta^<0Xia[lI5f^J-^ft»S-iJiHB-r 
S7t:J6<^i5iBB0-C*>S. 

1 0 : S iS« 

11 : Tlfi 

12 iXM^-i^y-HffitSca 
14 : 

1 5 : ^0 S inti^Oaymitm 
16 :.-K'JSir5^^ 
1 7 : TSIgffi 
1 8 : T 1 Nl 

1 8a : T i N-'s'^'-y 
19 :Tiii 

2 0 : e^^^Ji 
2 2 : e^Ji 

2 2a: ^^J^S'—y 

2 4 : ^m^m 

2 6 : 
2 7 : 

28 : S i ® 
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